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(57) ABSTRACT

An information processing device, separate from an image
processing apparatus, which controls the image processing
apparatus and includes a display unit, a volatile memory store
image data, and a nonvolatile memory. The information pro-
cessing device also includes an image data acquisition unit
that acquires image data processed by the image processing
apparatus page by page, an image data storage processor that
compares the image data acquired by the image data acqui-
sition unit for each page with the image data stored in the
volatile memory and to store the image data in either the
volatile memory or the nonvolatile memory based on com-
parison, a display image generator that generates a display
image to be displayed on the display unit based on the image
data for each page stored in either the volatile memory or the
nonvolatile memory, and a display image output controller
that displays the display image generated by the display
image generator on the display unit.

8 Claims, 13 Drawing Sheets
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INFORMATION PROCESSING DEVICE,
IMAGE PROCESSING CONTROL METHOD,
AND RECORDING MEDIUM STORING
IMAGE PROCESSING CONTROL PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATION

This patent application is based on and claims priority
pursuant to 35 U.S.C. §119(a) to Japanese Patent Application
No. 2013-143802, filed on Jul. 9, 2013 in the Japan Patent
Office, the entire disclosure of which is hereby incorporated
by reference herein.

BACKGROUND

1. Technical Field

The present invention relates to an information processing
device, an image processing control method, and a recording
medium storing an image processing control program.

2. Background Art

With increased computerization of information, image
processing apparatuses such as printers and facsimiles used
for outputting the computerized information and scanners
used for computerizing documents have become indispens-
able. In most cases, these image processing apparatuses are
configured as multifunctional peripherals (MFPs) that can be
used as a printer, facsimile, scanner, and copier by imple-
menting an image capturing function, image forming func-
tion, communication function, etc.

On the other hand, mobile phones have also become highly
advanced, and mobile information processing devices such as
smart phones and tablet devices that have information pro-
cessing functions approaching the sophistication of PCs
(hereinafter referred to as “mobile devices”) have become
popular. Many mobile devices include interfaces such as a
touch panel, UPS communication capability, velocity sensor,
and wireless communications capability, and can be used for
various purposes depending on the software. Consequently,
those mobile devices can be used as a display panel to operate
the image processing apparatuses described above remotely.

Insystems that include those image processing apparatuses
and mobile devices used as a control panel for those image
processing apparatuses, in some cases, image data processed
by the image processing apparatuses is stored in a memory
included in the mobile devices temporarily and then pro-
cessed. Generally, mobile devices include both nonvolatile
memory such as NAND-type flash memory and volatile
memory such as Random Access Memory (RAM). While the
nonvolatile memory is high-capacity, there are limitations on
the number of times they can be rewritten. Therefore, non-
volatile memory is not adequate data storage for programs
that repeatedly rewrite data at short intervals. By contrast,
volatile memory has no limitation on the number of rewrit-
ings and are suitable for programs that rewrite data at short
intervals. However, a drawback of volatile memory is low-
capacity and thus the inability to store large amounts of data.

In data recording apparatuses that include both nonvolatile
memory and the volatile memory, in order to store large
amounts of data such as measurements and various logs, etc.,
enblock, a technology that stores data in the volatile memory
temporarily and transfers the data stored in the volatile
memory into the nonvolatile memory once memory usage
exceeds a certain threshold to store new data in the volatile
memory has been proposed.

SUMMARY

An example embodiment of the present invention provides
an information processing device that is separate from an
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2

image processing apparatus and which controls operation of
the image processing apparatus and includes volatile memory
and nonvolatile memory. The information processing device
includes an image data acquisition unit, an image data storage
processor, a display image generator, and a display image
output controller. The image data acquisition unit acquires
image data processed by the image processing apparatus page
by page. The image data storage processor compares the
image data acquired by the image data acquisition unit for
each page with image data already stored in the volatile
memory and determines whether to store the image data
acquired by the image data acquisition unit for each page in
either the volatile memory or the nonvolatile memory. The
display image generator generates a display image to be dis-
played on a display unit of the information processing device
based on the image data for each page stored in either the
volatile memory or the nonvolatile memory. The display
image output controller displays the display image generated
by the display image generator on the display unit of the
information processing device.

Further example embodiments of the present invention
provide an information processing control method and a non-
transitory recording medium storing an information process-
ing control program.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the disclosure and many
of'the attendant advantages thereof will be readily obtained as
the same becomes better understood by reference to the fol-
lowing detailed description when considered in conjunction
with the accompanying drawings.

FIG.1is a diagram illustrating an image processing system
as an embodiment of the present invention.

FIG. 2 is a block diagram illustrating a hardware configu-
ration of an information processing device as an embodiment
of the present invention.

FIG. 3 is a block diagram illustrating a functional configu-
ration of an image processing apparatus as an embodiment of
the present invention.

FIG. 4 is a block diagram illustrating a functional configu-
ration of a mobile device as an embodiment of the present
invention.

FIG. 5 is a block diagram illustrating a functional configu-
ration of a mobile controller in the mobile device as an
embodiment of the present invention.

FIG. 6 is a flowchart illustrating a process of storing an
original image as an embodiment of the present invention.

FIG. 7 is a diagram illustrating example processes of stor-
ing an original image and a thumbnail image as an embodi-
ment of the present invention.

FIG. 8 is a block diagram illustrating a functional configu-
ration of a mobile device as an embodiment of the present
invention.

FIG. 9 is a flowchart illustrating processes of moving the
thumbnail image into memory and releasing memory as an
embodiment of the present invention.

FIG. 10 is a diagram illustrating processes of moving the
original image and the thumbnail image into memory and
releasing memory as an embodiment of the present invention.

FIG. 11 is a diagram illustrating processes of moving the
original image and the thumbnail image into memory and
releasing memory as an embodiment of the present invention.

FIG. 12 is a diagram illustrating processes of moving the
original image and the thumbnail image into memory and
releasing memory as an embodiment of the present invention.



US 9,203,991 B2

3

FIG. 13 is a diagram illustrating a data transfer area as an
embodiment of the present invention.

FIG. 14 is a diagram illustrating a data transfer area as an
embodiment of the present invention.

DETAILED DESCRIPTION

In describing preferred embodiments illustrated in the
drawings, specific terminology is employed for the sake of
clarity. However, the disclosure of this patent specification is
not intended to be limited to the specific terminology so
selected, and it is to be understood that each specific element
includes all technical equivalents that have the same function,
operate in a similar manner, and achieve a similar result.

In the system that includes the image processing apparatus
and the mobile device used as the control panel for the image
processing apparatus, the mobile device receives a scanned
image generated by a scanner included in the image process-
ing apparatus and processes the received scanned image in
some cases. More specifically, for example, the mobile device
displays a thumbnail image of the received scanned image,
receives selection of one or more thumbnail images among
the displayed thumbnail images, and sends the scanned image
that corresponds to the selected thumbnail image to a mail
address of a user who uses the mobile device. In the process
described above, it is necessary to store the received scanned
images and the thumbnail images generated from the scanned
images in a memory included in the mobile device until the
process ends.

Since it is unnecessary to keep storing those scanned
images in the memory included in the mobile device after
finishing sending the scanned image by mail, it is possible to
store those scanned images in the volatile memory described
above temporarily and process those scanned images. How-
ever, if a lot of scanned images are generated in a single
scanning operation, in some cases they cannot all be stored in
the small volatile memory and processed. By contrast, while
the nonvolatile memory can store a large amount of data as
described above, the nonvolatile memory has limitations on
the number of writing in, and the nonvolatile memory should
not be frequently used for storing the scanned image that is
stored temporarily in each scanning operation and deleted
after finishing the process.

It should be noted that the issue described above is not
limited to the case in which the scanned image that is scanned
by the scanner and generated is processed on the mobile
device. A similar issue can occur in a case in which the image
data that the image processing apparatus processes is pro-
cessed on the mobile device such as an image received by fax
is processed on the mobile device.

In the following embodiment, in a system that includes an
image processing apparatus and an information processing
device, the image data processed by the image processing
apparatus is effectively stored in the memory included in the
mobile device that is used as the display panel to operate the
image processing apparatus.

FIG.1isadiagram illustrating an image processing system
in this embodiment. As shown in FIG. 1, in the image pro-
cessing system of the present embodiment, an image process-
ing apparatus 1 and a mobile device 2 are communicably
connected with each other.

In the present embodiment, the image processing appara-
tus 1 is a MFP that implements an image pickup function,
image forming function, and communication function and
can be used as a printer, facsimile, scanner, and copier. The
mobile device 2 is a portable information processing device
such as a smart phone, tablet device, and Personal Digital
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Assistant (PDA). In this embodiment, the mobile device 2 is
an information processing device controlled independently
from the main unit of the image processing apparatus 1 and
functions as a control panel to control the image processing
apparatus 1 by installing application programs provided by a
manufacturer of the image processing apparatus and a third
party. In addition, the mobile device 2 in this embodiment
includes a function of receiving a scanned image scanned and
generated by the image processing apparatus 1, generating a
thumbnail image from the received scanned image, and pro-
cessing those images. It should be noted that the image pro-
cessing apparatus 1 can include a scanning function only.

Next, hardware of the image processing apparatus 1 and
the mobile device 2 included in the image processing system
of this embodiment is described below. FIG. 2 is a block
diagram illustrating a hardware configuration of the informa-
tion processing device in this embodiment. As shown in FI1G.
2, the information processing device in this embodiment
includes the same configuration as a general server or PC etc.

That is, in the information processing device in this
embodiment, a Central Processing Unit (CPU) 10, a Random
Access Memory (RAM) 20, a Read Only Memory (ROM) 30,
a hard disk drive (HDD) 40, and an interface (I/F) 50 are
connected with each other via a bus 80. In addition, a Liquid
Crystal Display (LCD) 60 and an operational unit 70 are
connected to the I/F 50. Besides, the image processing appa-
ratus 1 includes an engine that executes forming an image,
outputting the image, and scanning.

The CPU 10 is a processor and controls the whole opera-
tion of the information processing device. The RAM 20 is
volatile memory that can read/write information at high speed
and is used as a work area when the CPU 10 processes
information. The ROM 30 is a read-only nonvolatile memory
and stores programs such as firmware. The HDD 40 is a
nonvolatile memory that can read/write information and
stores the OS, various control programs, and application pro-
grams etc. In the mobile device 2, instead of the ROM 30 and
the HDD 40, a nonvolatile memory such as a NAND type
flash memory is used as an internal storage that stores various
programs and data.

The I/F 50 connects the bus 80 with various hardware and
network, etc. and controls them. The LCD 60 is a visual user
interface to check status of the information processing device.
The operational unit 70 is a user interface such as a keyboard,
mouse, various hardware buttons, and touch panel to input
information to the information processing device. It should be
noted that the mobile device 2 functions as the control panel
of the image processing apparatus 1 in the system of this
embodiment. Consequently, the user interfaces connected to
the image processing apparatus 1 directly such as the LCD 60
and the operational unit 70 can be omitted.

In this hardware configuration described above, programs
stored in storage devices such as the ROM 30, HDD 40, and
optical discs (not shown in figures) are read to the RAM 20,
and a software controlling unit is constructed by executing
operation in accordance with the programs by the CPU 10.
Functional blocks that implement functions of apparatuses
that consist of the image processing system of this embodi-
ment are constructed by a combination of the software con-
trolling units described above and hardware.

Next, functions of the image processing apparatus 1 in this
embodiment are described below. FIG. 3 is a block diagram
illustrating a functional configuration of the image processing
apparatus 1. As shown in FIG. 3, the image processing appa-
ratus 1 includes a controller 100, an Auto Document Feeder
(ADF) 110, a scanner unit 111, a paper output tray 112, a
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display panel 113, a paper feed table 114, a print engine 115,
a paper output tray 116, a network I/F 117, and a close-range
communication I/F 118.

The controller 100 includes a main controller 101, an
engine controller 102, an input/output controller 103, an
image processor 104, and an operational display controller
105. As shown in FIG. 3, the image processing apparatus 1 in
this embodiment is constructed as the MFP that includes the
scanner unit 111 and the print engine 115. In FIG. 3, solid
arrows indicate electrical connections, and dashed arrows
indicate flow of paper.

The display panel 113 is both an output interface that
displays status of the image processing apparatus 1 visually
and an input interface (operational unit) to operate the image
processing apparatus 1 directly or input information to the
image processing apparatus 1. The network I/F 117 is an
interface that the image processing apparatus 1 communi-
cates with other apparatuses by wired communication, and
Ethernet and USB interface are used for the network I/F 117.

The close-range communication I/F 118 is an interface that
the image processing apparatus 1 communicates with other
apparatuses by close-range wireless communication, and
interfaces such as Bluetooth, Wireless Fidelity (Wi-Fi), and
FeliCa are used as the close-range communication I/F 118.

The controller 100 combines software and hardware. In
particular, control programs such as firmware stored in non-
volatile memory such as the ROM 30 and the HDD 40 are
loaded into the RAM 20, and the software controlling unit is
implemented by executing operations by the CPU 10 in
accordance with the programs. The controller 100 is con-
structed of the software controlling unit and hardware such as
integrated circuits. The controller 100 functions as a control-
ler that controls the whole part of the image processing appa-
ratus 1.

The main controller 101 controls each unit included in the
controller 100 and commands each unit in the controller 100.
The engine controller 102 controls and drives the print engine
160 and the scanner unit 111. The input/output controller 103
inputs signals and commands input via the wired communi-
cation unit 180 and the wireless communication unit 190 to
the main controller 101. In addition, the main controller 101
controls the input/output controller 103 and accesses other
apparatuses via the network I/F 117.

The image processor 104 generates drawing information
based onimage information to be printed and output under the
control of the main controller 101. The drawing information
is information that the print engine 160 as an image forming
unit draws as an image to be formed in an image forming
operation. The image processor 104 processes image pickup
data input from the scanner unit 111 and generates image
data. The generated image data is stored in the image pro-
cessing apparatus 1 as a result of the scanner operation or
transferred to another apparatus via the network I/F 117. The
operational display controller 105 displays information on
the display panel 113 and reports information input via the
display panel to the main controller 101.

In the case of image processing apparatus that only has the
scanner function, the paper feed table 114, the print engine
115, and the paper output tray 116 shown in FIG. 3 are
omitted, and functions to control the paper feed table 114, the
print engine 115, and the paper output tray 116 are omitted
from functions included in the engine controller 102.

Ifthe image processing apparatus 1 functions as the printer,
first, the input output controller 103 receives a print job via the
network I/F 117. The input/output controller 103 transfers the
received print job to the main controller 101. After receiving
the print job, the main controller 101 generates the drawing
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information based on the document information and image
information included in the print job by controlling the image
generator 104. After the image generator 104 generates the
drawing information, the engine controller 102 executes
forming an image on paper carried from the paper feed table
114 based on the generated drawing information. As particu-
lar examples of the print engine 115, image forming mecha-
nisms such as inkjet method and electrophotography method
can be used. After the print engine 115 forms the image on the
paper, the paper is ejected on the paper output tray 116.

Ifthe image processing apparatus 1 functions as a scanner,
in response to a command to execute scanning input by opera-
tion onthe display panel 113 or from an external apparatus via
the network I/F 117, the operational display controller 105 or
the input/output controller 103 transfers a signal to execute
scanning to the main controller 101. The main controller 101
controls the engine controller 102 based on the received sig-
nal to execute scanning. The engine controller 102 drives the
ADF 110 and carries a document to be scanned set on the
ADF 110 to the scanner unit 111. In addition, the engine
controller 102 drives the scanner unit 111 and scans the docu-
ment carried from the ADF 110. If the document is not set on
the ADF 110 and the document is set on the scanner unit 111
directly, the scanner unit 111 scans the set document under
the control of the engine controller 102. That is, the scanner
unit 111 functions as the image pickup unit.

In scanning operation, an image pickup device such as
CCD included in the scanner unit 111 scans the document
optically, and image pickup information is generated based
on the optical information. The engine controller 102 trans-
fers the image pickup information generated by the scanner
unit 111 to the image processor 104. The image processor 104
generates the image information based on the image pickup
information received from the engine controller 102 under the
control of the main controller 101. The image information
generated by the image processor 104 is stored in the storage
device such as the HDD 40 attached to the image processing
apparatus 1. The image information generated by the image
processor 104 is either stored in the HDD 40 etc. as is or
transferred to an external apparatus by the input/output con-
troller 103 via the network I/F 117 depending on the user
command.

If the image processing apparatus 1 functions as a copier,
the image processor 104 generates the drawing information
based on either the image pickup information received from
the scanner unit 111 by the engine controller 102 or the image
information generated by the image processor 104. Similarly
as the printer operation, the engine controller 102 drives the
print engine 115 based on the drawing information.

Next, a functional configuration of the mobile device 2 in
this embodiment is described below with reference to FIG. 4.
As shown in FIG. 4, the mobile device 2 in this embodiment
includes a controller 200, a network I/F 210, and a close-
range communication I/F 220 in addition to the LCD 60 and
the operational unit 70 shown in FIG. 2. The controller 200
includes an input/output controller 201, an operation control-
ler 202, a display controller 203, and a mobile controller 230.

The network I/F 210 is an interface that the mobile device
2 communicates with other apparatuses via a network, and
Ethernet and USB interface are used for the network I/F 210.
The close-range communication I/F 220 is an interface that
the mobile device 2 communicates with other apparatuses by
wireless communication, and interfaces such as Bluetooth,
Wi-Fi, and FeliCa are used as the close-range communication
I/F 220. The network I/F 210 and the close-range communi-
cation I/F 220 can be realized by the I/F 50 shown in FIG. 2.
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The controller 200 combines software and hardware. The
controller 200 controls the whole part of the mobile device 2.
The input/output controller 201 acquires information input
via the network I/F 210 and transfers information to other
apparatuses via the network I/F 210. In addition, the input/
output controller 201 acquires information input via the
close-range communication I/F 220 and transfers information
to other apparatuses via the close-range communication I/F
220.

The operation controller 202 acquires a signal of user
operation on the operational unit 70 and input the signal to a
module that operates on the mobile device 2 such as the
mobile controller 230. The display controller 203 displays
status of the mobile device 2 such as graphical user interface
(GUI) of the mobile controller 230 on the LCD 60 as a display
unit of the mobile device 2.

The mobile controller 230 controls the whole part of the
mobile device 2 by commanding each unit by the controller
200. The mobile controller 230 is implemented by the OS,
middleware, and various applications. A function to deter-
mine whether to store the scanned image scanned and gener-
ated by the image processing apparatus 1 in the volatile
memory or the nonvolatile memory in the mobile device 2,
execute storing the data, and generate a thumbnail image
from the stored scanned image among functions included in
the mobile controller 230 is the key point in this embodiment.

Next, a functional configuration of the mobile controller
230 in this embodiment is described below with reference to
FIG. 5. FIG. 5 is a block diagram illustrating a functional
configuration of the mobile controller 230 in this embodi-
ment. As shown in FIG. 5, the mobile controller 230 in this
embodiment includes a scanned image acquisition unit 231,
an original image storage processor 232, a volatile memory
area 233, nonvolatile memory area 234, a thumbnail image
generator 235, and a thumbnail image storage processor 236.

The scanned image acquisition unit 231 acquires scanned
images as image data that the scanning function of the image
processing apparatus 1 scanned and generated for each page
via the network I/F 210. That is, the scanned image acquisi-
tion unit 231 functions as an image data acquisition unit that
acquires image data for each page. The original image storage
processor 232 determines to store the acquired scanned image
for each page in either the volatile memory area 233 or the
nonvolatile memory area 234 based on data size of the
scanned image for a page acquired by the scanned image
acquisition unit 231 and data size of the scanned images for
each page already stored in the volatile memory area 233.
(That will be described in detail later with reference to FIG. 6)

In addition, the original image storage processor 232 stores
the scanned image for the acquired page in the determined
memory area as the original image. That is, the original image
storage processor 232 functions as an image data storage
processor that stores the image data of the original image in
either the volatile memory or the nonvolatile memory.

The volatile memory area 233 is an area in the volatile
memory such as the RAM 20 shown in FIG. 2, and the
original image storage processor 232 and the thumbnail
image storage processor 236 (described later) can store the
original images and the thumbnail images in the volatile
memory area 233. The nonvolatile memory area 234 is an area
in the nonvolatile memory such as the internal storage shown
in FIG. 2, and the original image storage processor 232 and
the thumbnail image storage processor 236 (described later)
can store the original images and the thumbnail images in the
nonvolatile memory area 234.

The thumbnail image generator 235 generates the thumb-
nail images for each page from the original images for each
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page stored in the volatile memory area 233 and the nonvola-
tile memory area 234. That is, the thumbnail image generator
235 functions as a display image generator that generates the
display images of image data (original image) for each page
to be displayed on the display unit of the mobile device 2.

The thumbnail image storage processor 236 stores the
thumbnail images for each page generated by the thumbnail
image generator 235 in the memory area where the original
image that corresponds to the thumbnail image page is stored.
That is to say, for example, if the scanned image for page 1 is
stored in the volatile memory 233, the thumbnail image stor-
age processor 236 the thumbnail image generated from the
scanned image for page 1 in the volatile memory 233. That is,
the thumbnail image storage processor 236 functions as a
display image storage processor that stores the generated
display image (thumbnail image) in the storage device that
stores the image data (scanned image) for the page corre-
sponding to the display image.

Next, an original image storing process executed by the
original image storage processor 232 is described below with
reference to FIG. 6. FIG. 6 is a flowchart illustrating a process
of storing an original image executed by the original image
storage processor 232. As shown in FIG. 6, the original image
storage processor 232 acquires data size of scanned image in
the page that the scanned image acquisition unit 231 acquires
(hereinafter referred to as “scanned image size”) in S600.

After acquiring the scanned image size, the original image
storage processor 232 acquires total size adding scanned
image sizes (original image) in each page already stored in the
volatile memory area 233 and the scanned image size in the
acquired page in S601. Since no original image is stored in the
volatile memory area 233 at the time of acquiring the scanned
image size of page 1, the total size of the scanned image is
equal to the scanned image size in page 1.

After acquiring the total size of the scanned images, if the
total size of the scanned images is equal to or less than a
predetermined threshold value (e.g., 10 MB) (YES in S602),
the original image storage processor 232 stores the scanned
image in the acquired page in the volatile memory area 233 as
the original image in S603. After storing the scanned image in
the acquired page in the volatile memory area 233, if the
scanned image acquisition unit 231 has already acquired the
scanned image in the next page (YES in S604), the original
image storage processor 232 acquires the scanned image size
in the next page in S600 and repeats the subsequent steps until
the scanned image acquisition unit 231 finishes acquiring the
scanned image in the next page (NO in S604).

By contrast, if the total size of the scanned images is larger
than the predetermined threshold value (NO in S602), the
original image storage processor 232 stores the scanned
image in the acquired page in the nonvolatile memory area
234 as the original image in S605. After storing the scanned
image in the acquired page in the nonvolatile memory area
234, if the scanned image acquisition unit 231 has already
acquired the scanned image in the next page (YES in S606),
the original image storage processor 232 stores the scanned
image in the next page in the nonvolatile memory area 234 in
S605 until the scanned image acquisition unit 231 finishes
acquiring the scanned image in the next page (NO in S606).

Next, a process of storing the original image and the
thumbnail image executed by each component that comprises
the mobile controller 230 described above is described below
with reference to FIG. 7. FIG. 7 is a diagram illustrating an
example process of storing an original image and thumbnail
image executed by each component that comprises the mobile
controller 230. As shown in FIG. 7, the scanned images in
each page scanned and generated by the scanning function is
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stored in the HDD 40 in the image processing apparatus 1 as
the original images. In this case, the original image in page 13
is stored in the HDD 40 in the image processing apparatus 1.
(For example, the original image in page 1 is shown as “O
P17).

After sending the original images for each page stored in
the HDD 40 via the network I/F 117, the scanned image
acquisition unit 231 acquires the sent original images for each
page via the network I/F 210. Subsequently, the original
image storage processor 232 determines an memory area in
the volatile memory (RAM 20) as the work space where the
original image for the acquired page is stored. For example, as
shown in FIG. 7, the original image storage processor 232
stores the original image in page 1 in the volatile memory area
233. In this case, since the total size of the original images
from page 1 to page 10 is less than the predetermined thresh-
old value, the original images up to page 10 are stored in the
volatile memory area 233.

Since the total size of the original images from page 1 to
page 11 exceeds the predetermined threshold value, the origi-
nal image storage processor 232 stores the original image in
page 11 in the nonvolatile memory area 234 as shown in FI1G.
7. Subsequently, the original images in the remaining pages
are also stored in the nonvolatile memory area 234.

After the original pages in all pages stored in the HDD 40
in the image processing apparatus 1 are stored in the volatile
memory area 233 or the nonvolatile memory area 234, the
thumbnail image generator 235 generates thumbnail images
of the original images in each page stored in the memory
areas. Subsequently, the thumbnail image storage processor
236 stores the generated thumbnail images for each page in
the memory area where the original image in the correspond-
ing page is stored. That is, in this case, as shown in FIG. 7, the
thumbnail images from page 1 to page 10 (for example, “T
P1” indicates the thumbnail image for page 1) are stored in the
volatile memory area 233, and the thumbnail images from
page 11 to page 13 are stored in the nonvolatile memory area
234.

As described above, in this embodiment, the mobile device
2 acquires the scanned images for each page scanned and
generated by the scanning function of the image processing
apparatus 1. If the total size of the scanned image size in the
acquired pages and the scanned image size for each page
stored in the volatile memory area 233 is equal to or less than
the predetermined threshold value, the scanned images in the
acquired pages are stored in the volatile memory area 233. If
the total size of the scanned image size in the acquired pages
and the scanned image size for each page stored in the volatile
memory area 233 exceeds the predetermined threshold value,
the subsequent scanned images are stored in the nonvolatile
memory area 234. In addition, the mobile device 2 generates
the thumbnail images of the scanned images from the scanned
images for each page stored in the memory areas.

As aresult, since image data such as scanned images stored
in the memory in the mobile device 2 temporarily until the
process finishes is stored in the volatile memory insofar as the
capacity does not run short and only image data that cannot be
stored in the volatile memory is stored in the nonvolatile
memory, it is possible to store the image data effectively
making best use of the volatile memory suitable for tempo-
rary memory for processing and keeping usage of the non-
volatile memory that has the limit in the number of writing at
a minimum.

In addition, in some cases, if all of the thumbnail images
generated from the image data are stored in the volatile
memory, it is possible that the volatile memory runs short.
Therefore, as described above, by storing the thumbnail
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images for each page in the memory area where the image
data corresponding to the page of the thumbnail image is
stored, it is possible to store the thumbnail images effectively
keeping usage of the nonvolatile memory at a minimum with-
out running short of the volatile memory.

It should be noted that, in this embodiment, the original
image storage processor 232 determines that the scanned
image in the acquired page is stored either in the volatile
memory area 233 or the nonvolatile memory area 234 based
on the total size of the scanned image size in the acquired
pages and each size of the scanned images stored in the
volatile memory area 233 before storing the scanned image in
the acquired page in the memory area. In other cases, first, the
original image storage processor 232 can start storing the
scanned image in the acquired page in the volatile memory
area 233.

In this case, if the total size of the scanned images stored in
the volatile memory area 233 exceeds the threshold value
while the scanned image in a page is stored, the original image
storage processor 232 interrupts storing the scanned image in
the page in the volatile memory area 233. Subsequently, the
original image storage processor 232 copies the scanned
image in the page interrupted storing and stored in the volatile
memory area 234 partway into the nonvolatile memory area
234. After finishing copying into the nonvolatile memory area
234, the original image storage processor 232 deletes the
copied scanned image from the volatile memory area 233.
After that, the original image storage processor 232 stores the
remaining scanned images in the page in the nonvolatile
memory area 234 storing them as the scanned image in one
page.

Next, another embodiment in which the thumbnail images
in each page stored in the volatile memory area 233 or the
nonvolatile memory area 234 are displayed on the LCD 60 as
the display unit of the mobile device 2 is described below. In
order to display the thumbnail image on the display unit of the
mobile device 2, it is necessary to expand the thumbnail
image stored in the nonvolatile memory into the volatile
memory. Therefore, in case of displaying the thumbnail
image stored in the nonvolatile memory, it is not in time to
expand it into the volatile memory in some cases, and it is
delayed to draw the thumbnail image. However, if all of the
thumbnail images are moved into the volatile memory before-
hand, it is possible to run short of the capacity of the volatile
memory.

To cope with this issue, regardless of the number of pages
of the thumbnail images, the mobile controller 230 in this
embodiment prevents drawing of the thumbnail image to be
displayed from delaying with keeping the usage amount of
the volatile memory less than a certain level. A functional
configuration of the mobile controller 230 in this embodiment
is described below with reference to FIG. 8. FIG. 8 is a block
diagram illustrating the functional configuration of the
mobile controller 230 in this embodiment. As shown in FIG.
8, the mobile controller 230 in this embodiment includes a
thumbnail image output controller 250 in addition to the
configuration of the mobile controller 230 shown in FIG. 5. In
addition, the thumbnail image output controller 250 includes
a display area detector 251 and an image drawing controller
252.

It should be noted that the configuration only necessary for
the explanation are shown in FIG. 8. In addition, in this case,
the thumbnail images are drawn on the screen to be displayed
in order of small page numbers from left to right. The area
displayed on the LCD 60 among the screen to be displayed is
determined by performing a scroll operation (display opera-
tion) using fingers or touch pen etc. on the LCD 60 of the
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mobile device 2, and the thumbnail images to be drawn is
drawn with the displaying area on the LCD 60.

With the processes of the display area detector 251 and the
image drawing controller 252 (described later), the thumbnail
image output controller 250 displays the thumbnail image on
the LCD 60 as the display unit of the mobile device 2. That is,
the thumbnail image output controller 250 functions as a
display image output controller that displays the thumbnail
image as the display image on the display unit of the mobile
device 2.

The display area detector 251 acquires the operational
information such as the scroll operation performed on the
operational unit 70 via the operation controller 202 and
detects the area displayed on the LCD 60 among the screen to
be displayed based on the acquired operational information.
More specifically, for example, the display area detector 251
detects position coordinates that indicate the area of the
screen displayed on the LCD 60 (e.g., four coordinates of
vertexes of the rectangular that indicates the area of the screen
to be displayed) from distance of the scroll operation.

Based on the position coordinates input from the display
area detector 251, the thumbnail image storage processor 236
specifies the thumbnail image to be moved into the volatile
memory area 233 and expands the specified thumbnail image
stored in the nonvolatile memory area 234 into the volatile
memory area 233. (That will be described in detail later with
reference to FIG. 9.) In addition, the thumbnail image storage
processor 236 releases memory area where unnecessary
thumbnail image is expanded among thumbnail images
moved into the volatile memory area 233 based on the posi-
tion coordinates input from the display area detector 251.
(That will also be described in detail later with reference to
FIG. 9.) After acquiring the thumbnail image to be drawn
within the display area indicated by the position coordinates
input from the display area detector 251 from the volatile
memory area 233, the image drawing controller 252 draws
the acquired thumbnail image on the LCD 60 via the display
controller 203. It should be noted that layout positions for
each of the thumbnail images in each page on the screen to be
displayed are stored in a storage device such as layout posi-
tion information database (not shown in figures) as layout
position coordinates. The thumbnail images whose layout
position coordinates are with the display area are considered
as the thumbnail images to be drawn within the display area.

Next, a memory expanding process and a memory releas-
ing process of the thumbnail images executed by the thumb-
nail image storage processor 236 is described with reference
to FIG. 9. FIG. 9 is a flowchart illustrating processes of
expanding the thumbnail image into memory and releasing
memory executed by the thumbnail image storage processor
236. As shown in FIG. 9, based on the display area that the
position coordinates input from the display area detector 251,
the thumbnail image storage processor 236 calculates an area
where the thumbnail images should be moved into the volatile
memory area 233 (hereinafter referred to as “transfer area™)
among the screen to be displayed in S900.

The transfer area is an area that adds the display area
indicated by the position coordinates to a predetermined area
horizontally centering around the display area (hereinafter
referred to as “backup area”) (e.g., width is 1800 dots and
height is the same as the display area). The reason that the
thumbnail images that should be drawn with the backup area
should also be moved into the volatile memory area 233 is to
prevent the drawing process from delaying since it is impos-
sible to make it in time to expand the thumbnail images to be
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drawn with the backup area into the volatile memory area 233
if the display area moves to the adjacent backup area due to
the scroll operation.

After calculating the transfer area, the thumbnail image
storage processor 236 determines whether or not the thumb-
nail images for each page to be drawn with the calculated
transfer area are stored in the volatile memory area 233
sequentially (e.g., in order of the page number from small to
large). It should be noted that the layout positions for each
thumbnail image in each page on the screen to be displayed
are stored in the storage device such as the layout position
information database (not shown in figures) as the layout
position coordinates as described above, and the thumbnail
images whose layout position coordinates are within the
transfer area are considered as the thumbnail images to be
drawn within the transfer area (the thumbnail images to be
determined).

If the thumbnail image to be determined is stored in the
volatile memory area 233 (YES in S901), the thumbnail
image storage processor 236 does not expand the thumbnail
image since it is unnecessary to expand it into the volatile
memory area 233 newly. By contrast, if the thumbnail image
to be determined is not stored in the volatile memory area 233
(NO in S901), the thumbnail image storage processor 236
expands the thumbnail image from the nonvolatile memory
area 234 into the volatile memory area 233 since the thumb-
nail image to be determined is stored in the nonvolatile
memory area 234 in S902.

Next, if there is a thumbnail image that has not been deter-
mined yet among thumbnail images to be determined (NO in
S903), the thumbnail image storage processor 236 performs
the step in S901 on the thumbnail image that has not been
determined yet. By contrast, if all of the thumbnail images
that should be drawn within the calculated transfer area are
determined (YES in S903), the thumbnail image storage pro-
cessor 236 determines whether or not the process to release
memory for the thumbnail image moved into the volatile
memory area 233 is performed as described above.

If the thumbnail images that should be drawn out of the
transfer area are moved into the volatile memory area 233
(YES in S904), the thumbnail image storage processor 236
determines whether or not the original image that corre-
sponds to each page of those thumbnail images is stored in the
volatile memory area 233 sequentially in S905. If the original
image that corresponds to the page of the thumbnail image to
be determined is stored in the volatile memory area 233 (YES
in S905), the thumbnail image storage processor 236 does not
perform releasing memory area since the thumbnail image is
originally stored in the volatile memory area 233.

By contrast, if the original image that corresponds to the
page of the thumbnail image to be determined is not stored in
the volatile memory area 233 (NO in S905), the thumbnail
image storage processor 236 releases the volatile memory
area where the thumbnail image is stored since the thumbnail
image was moved into the volatile memory area 233 for
drawing in S906. If there is a thumbnail image that has not
been determined in S905 yet among the thumbnail images
that should be drawn out of the transfer area (NO in S907), the
step in S905 is performed on the thumbnail images that has
not been determined yet. By contrast, if the step in S905 is
performed on all of the thumbnail images that should be
drawn out of the transfer area (YES in S907), the process
ends.

Next, processes of expanding the original image and the
thumbnail image into memory and releasing memory are
described below with reference to FI1G. 10, FIG. 11, and FIG.
12. FIG. 10, FIG. 11, and FIG. 12 are diagrams illustrating
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processes of expanding the original image and the thumbnail
image into memory and releasing memory as an embodiment
of'the present invention. In the description shown below, it is
assumed that the original images and thumbnail images for
page 1 to page 5 are stored in the volatile memory area 233,
and the original images and thumbnail images for page 6 to
page 13 are stored in the nonvolatile memory area 234. In
addition, on the screen to be displayed, the thumbnail images
are laid out at even intervals in the order of the number of
pages lining up in single file from left to right.

As shown in FIG. 10, thumbnail images included in the
area surrounded by the rectangular with solid lines indicate
the thumbnail images that should be drawn in the display area
displayed on the LCD 60, and thumbnail images included in
the area surrounded by the rectangular with broken lines
indicate the thumbnail images that should be drawn in the
transfer area that includes the backup area. For example, the
thumbnail images that should be drawn in the transfer area
shown in FIG. 10 are the thumbnail images from page 3 to
page 11.

Since the thumbnail images from page 3 to page 5 are
originally stored in the volatile memory area 233 among these
thumbnail images, it is unnecessary to perform the expanding
process. By contrast, since the thumbnail images from page 6
to page 11 are not stored in the volatile memory area 233, the
thumbnail image storage processor 236 expands these thumb-
nail images from the nonvolatile memory area 234 into vola-
tile memory area 233 as shown in FIG. 10.

Next, acase in which the display area is moved by the scroll
operation is described below with reference to FIG. 11. As
shown in FIG. 11, the thumbnail images that should be dis-
played in the display area are thumbnail images from page 8
to page 10, and the display area is scrolled to the right direc-
tion from the display area shown in FIG. 10. Therefore, as
shown in FIG. 11, the thumbnail images that should be drawn
in the transfer area are the thumbnail images from page 5 to
page 13 moved to the right direction.

In accordance with the scroll move described above, the
thumbnail image storage processor 236 expands the thumb-
nail images for pages 12 and 13 that are not stored in the
volatile memory area 233 from the nonvolatile memory area
234 into the volatile memory area 233 as shown in FIG. 11. It
should be noted that the thumbnail images from page 6 to
page 11 are already included in the transfer area shown in
FIG. 10, and they are already moved into the volatile memory
area 233. In addition, from the above description, the thumb-
nail images from page 8 to page 11 that should be drawn in the
display area shown in FIG. 11 can be drawn immediately
when the display area is scrolled to the display area shown in
FIG. 11. By contrast, since the thumbnail images for pages 3
and 4 that become out of the transfer area due to the scroll
move are originally stored in the volatile memory area 233,
the memory releasing process is not performed.

Next, a case in which the display area is further moved by
the scroll operation is described below with reference to F1G.
12. As shown in FIG. 12, the thumbnail images that should be
displayed in the display area are thumbnail images from page
4 to page 6, and the display area is scrolled to the left direction
from the display area shown in FIG. 11. Therefore, as shown
in FIG. 12, the thumbnail images that should be drawn in the
transfer area are the thumbnail images from page 1 to page 9
moved to the left direction.

In the case of the scroll move described above, the thumb-
nail images from page 1 to page 9 that should be drawn in the
transfer area shown in FIG. 12 are already moved into the
volatile memory area 233, and the expanding process is not
performed. By contrast, the thumbnail images from page 10
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to page 13 that become out of the transfer area due to the scroll
move are originally stored in the nonvolatile memory area
234 since the original images for page 10 to page 13 are stored
in the nonvolatile memory area 234. Consequently, as shown
in FIG. 12, the thumbnail image storage processor 236
releases memory for these thumbnail images in the volatile
memory area 233.

With the configuration described above, in the mobile
device 2, not only the thumbnail images that should be drawn
in the display area on the LCD 60 but also the thumbnail
images that should be drawn in the backup area on the basis of
the display area are moved into the volatile memory area 233.
By contrast, among the thumbnail images that should be
drawn out of these areas, the thumbnail images expanded
from the nonvolatile memory area 234 into the volatile
memory area 233 are released in the volatile memory area
233. Therefore, regardless of the number of pages of thumb-
nail images to be displayed, it is possible to keep the usage
amount of the volatile memory under a certain amount.
Therewith, since the thumbnail images that should be drawn
in the backup area are moved into the volatile memory area
233, itis possible to prevent drawing of the thumbnail images
from delaying even if the display area is moved by the scroll
operation etc.

In the embodiment described above, the thumbnail image
storage processor 236 determines whether or not the thumb-
nail images for each page that should be drawn in the transfer
area are stored in the volatile memory area 233 in the order of
the page number from smallest to largest. Other than that, it is
possible to perform the determination process described
above setting high priority to the thumbnail images for each
page that should be drawn in the display area compared to the
thumbnail images for each page that should be drawn in the
backup area. In this case, the determination process is per-
formed in the order of the page number for each page that
should be drawn in the display area from smallest to largest.
Subsequently, the determination process is performed in the
order of the page number for each page that should be drawn
in the backup area from smallest to largest. Otherwise, it is not
limited to perform the determination process in the order of
the page number from smallest to largest. In the backup area,
it is possible to perform the determination process in the order
of the page number near to the page number that should be
drawn in the display area. In addition, it is possible to perform
the determination process in the order in accordance with the
scroll direction.

In the embodiment described above, on the screen to be
displayed, the thumbnail images are laid out lining up in
single file from left to right in the order of the page number
from smallest to largest. However, this is just an example, and
the thumbnail images can be laid out in any role such as
drawing the thumbnail images in tandem in the order of the
page number from smallest to largest on the screen to be
displayed and drawing the thumbnail images in the array of
five by five (inthe array of two by two in the display area). The
direction of the backup area against the display area is deter-
mined in accordance with the array of the thumbnail images
or the scroll direction on the screen to be displayed.

In the embodiment described above, after expanding the
thumbnail images that should be drawn in the transfer area
into the volatile memory area 233, the thumbnail image stor-
age processor 236 releases the thumbnail images that should
be drawn outside of the transfer area in the volatile memory
area 233. However, these steps can be performed vice versa.

In the embodiment described above, not only the thumb-
nail images stored in the nonvolatile memory area 234 are
moved into the volatile memory area 233, but also it is pos-
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sible to rotate those thumbnail images if needed. In this case,
after allocating memory area for rotating in the volatile
memory area 233, the thumbnail image storage processor 236
expands the thumbnail image stored in the nonvolatile
memory area 234 into the allocated memory area. Subse-
quently, arotation processor (not shown in figures) rotates the
thumbnail image in the allocated memory area, and the
thumbnail image storage processor 236 expands the rotated
thumbnail image into the volatile memory area 233 and
releases the memory area allocated for the rotation process.

Regarding the rotated thumbnail image that became out-
side of the transfer area due to the move of the display area, if
the corresponding original image is stored in the volatile
memory area 233, the thumbnail image storage processor 236
keeps expanding the rotated thumbnail image in the volatile
memory area 233. By contrast, if the corresponding original
image is stored in the nonvolatile memory area 234, the
thumbnail image storage processor 236 releases the rotated
thumbnail image that became outside of the transfer area in
the volatile memory area 233.

Next, another embodiment that modifies the transfer area
described above in accordance with velocity of scrolling
(hereinafter referred to as “scroll velocity”) is described
below. In the embodiments described above, the backup area
is fixed at a predetermined size. For example, as shown in
FIG. 13, the width of the display area is defined as 1800 dots,
and the width of the backup area is also defined as 1800 dots.
In this case, the transfer area is 5400 dots adding the width of
the display area and the backup areas beside the display area.
If the width of the thumbnail image for one page is 400 dots
and the layout interval between the adjacent thumbnail
images is 200 dots, three pages of thumbnail images are
drawn in both the display area and the backup area.

As described above, in case of fixing the backup area, if the
screen is scrolled faster than estimated scroll velocity, the
display area is moved to an area where the thumbnail images
are not moved into the volatile memory area 233, and that
results in delaying drawing. To cope with this issue, by modi-
fying the backup area in accordance with the scroll velocity,
it is possible to prevent delay in drawing since the display area
is moved and the thumbnail images that should be drawn in
that area cannot be moved into the volatile memory area 233
in time.

The backup area indicates the area that can be moved to by
the time of finishing moving the thumbnail image into the
volatile memory area 233. Therefore, the backup area in
accordance with the scroll velocity can be calculated using
the following equation (1) that uses the scroll velocity and
time needed to move the thumbnail image into the volatile
memory area 233.

backup area(dots) = Equation (1)

. dot L
scroll VelOClt){—] X expansion time(msec)
msec

In calculating the transfer area in S900, the thumbnail
image storage processor 236 acquires the scroll velocity of
the scroll operation on the operational unit 70 via the opera-
tion controller 202. Subsequently, the thumbnail image stor-
age processor 236 calculates the backup area applying the
acquired scroll velocity and predetermined expansion time
(in this case, it is assumed that the expansion time is 50 msec)
to Equation (1). For example, if the acquired scroll velocity is
30 dot/msec, the backup area is calculated as 1500 dots. For
example, if an initial value of the backup area is 1800 dots, the

10

15

20

25

30

35

40

45

50

55

60

65

16

backup area is not modified since the calculated backup area
is smaller than the initial value, and the transfer area is cal-
culated as 5400 dots as shown in FIG. 13.

By contrast, for example, if the acquired scroll velocity is
48 dot/msec, the backup area is calculated as 2400 dots. In
this case, since the calculated backup area is larger than 1800
dots as the initial value, the thumbnail image storage proces-
sor 236 modifies the backup area from 1800 dots into 2400
dots. Subsequently, as shown in FIG. 14, the thumbnail image
storage processor 236 calculates the transfer area as 6600 dots
adding the display area 1800 dots and the backup areas 2400
dots.

By adopting the configuration described above, even if the
display area is scrolled with the scroll velocity faster than the
supposed scroll velocity, since the backup area is moved in
accordance with the scroll velocity, it is highly possible that
the thumbnail images that should be drawn in the moved
display area as already been moved into the volatile memory
area 233, and it is possible to prevent delay in drawing the
thumbnail images.

In the embodiment described above, in calculating the
transfer area, the thumbnail image storage processor 236
acquires the scroll velocity via the operation controller 202
and calculates the backup area based on the acquired scroll
velocity. In other cases, if a user logs in the mobile device 2
after user authentication, the thumbnail image storage pro-
cessor 236 can store the calculated backup area in the non-
volatile memory associated with the user name who logs in
when the user finishes the operation or logs off. In this case,
next time the user logs in the mobile device 2, the backup area
stored in the nonvolatile memory is applied as the initial value
for the backup area, and that can improve the user conve-
nience.

In the embodiment described above, the scanned image
scanned and generated by the scanning function included in
the image processing apparatus 1 and the thumbnail images
generated from the scanned images area stored in the mobile
device and processed. However, this is just an example, and it
is possible to apply the process described above to cases in
which the image data processed by the image processing
apparatus 1 is stored in the mobile device and processed such
as images received by the fax function are stored in the mobile
device and processed etc.

In the embodiment described above, the mobile controller
230 in the mobile device 2 performs processes described
above. However, the image processing apparatus 1 can per-
form processes such as the process to determine that the
original images are stored in either the volatile memory area
233 or the nonvolatile memory area 234 and the process to
generate the thumbnail images. In addition, in the image
processing system, an application server (not shown in fig-
ures) connected to the image processing apparatus 1 and the
mobile device 2 via the network can perform all of the pro-
cesses or a part of the processes.

The present invention also encompasses a method of con-
trolling an information processing device that is separate
from an image processing apparatus and which controls
operation of the image processing apparatus and includes
volatile memory and a nonvolatile memory. The information
processing device control method includes the steps of
acquiring image data processed by the image processing
apparatus for each page, comparing the image data acquired
by the image data acquisition unit for each page with image
data already stored in the volatile memory and determine
whether to store the image data acquired by the image data
acquisition unit for each page in the volatile memory or the
nonvolatile memory, generating display image to be dis-
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played on a display unit of the information processing device
based on the image data for each page stored in either the
volatile memory or the nonvolatile memory, and displaying
the display image generated by the display image generator
on the display unit of the information processing device.

Numerous additional modifications and variations are pos-
sible in light of the above teachings. It is therefore to be
understood that, within the scope of the appended claims, the
disclosure of this patent specification may be practiced oth-
erwise than as specifically described herein.

As can be appreciated by those skilled in the computer arts,
this invention may be implemented as convenient using a
conventional general-purpose digital computer programmed
according to the teachings of the present specification. Appro-
priate software coding can readily be prepared by skilled
programmers based on the teachings of the present disclo-
sure, as will be apparent to those skilled in the software arts.
The present invention may also be implemented by the prepa-
ration of application-specific integrated circuits or by inter-
connecting an appropriate network of conventional compo-
nent circuits, as will be readily apparent to those skilled in the
relevant art.

Each of the functions of the described embodiments may
be implemented by one or more processing circuits. A pro-
cessing circuit includes a programmed processor, as a pro-
cessor includes circuitry. A processing circuit also includes
devices such as an application-specific integrated circuit
(ASIC) and conventional circuit components arranged to per-
form the recited functions.

What is claimed is:

1. An information processing device that is separate from
an image processing apparatus and which controls operation
of the image processing apparatus, the image processing
device comprising:

a volatile memory that stores image data;

a nonvolatile memory;

a display;

an image data acquisition circuit that acquires image data
processed by the image processing apparatus page by
page;

an image data storage processing circuit that compares the
image data acquired by the image data acquisition cir-
cuit for each page with the image data stored in the
volatile memory and stores the image data acquired by
the image data acquisition circuit for each page in either
the volatile memory or the nonvolatile memory based on
comparison;

a display image generating circuit that generates a display
image to be displayed on the display based on the image
data for each page stored in either the volatile memory or
the nonvolatile memory;

a display image output controlling circuit that controls the
display to display the display image generated by the
display image generator; and

a display image storage processing circuit that stores the
display image generated by the display image generat-
ing circuit in the memory that stores the image data for
the page corresponding to the display image, wherein

the display image output controlling circuit includes:

a display area detecting circuit that detects an area of a
screen to be displayed on the display in which a layout
position of the display image that should be displayed on
the display is set, and

an image drawing controlling circuit that draws the display
image of'the page whose layout position is set within the
detected area and controls the display to display the
drawn display image,
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the image data storage processing circuit is configured to:

specify the display image of a page that should be stored
in the volatile memory among the display images
stored in the nonvolatile memory,

store the specified display image in the volatile memory,
and

delete the display image for another page in the volatile
memory when the display image for the other page is
stored in both the volatile memory and the nonvolatile
memory, and

the image drawing controlling circuit acquires the dis-
play image stored in the volatile memory and draws
the display image for the page whose layout position
is set in the detected area.

2. The information processing device according to claim 1,
wherein the image data storage processing circuit calculates
total size of the image data acquired by the image data acqui-
sition circuit for each page and size of image data already
stored in the volatile memory and stores the acquired image
data and image data for remaining pages acquired subse-
quently in the nonvolatile memory when the calculated total
size exceeds a predetermined threshold value.

3. The information processing device according to claim 1,
wherein the image data storage processing circuit starts stor-
ing the image data acquired by the image data acquisition
circuit for each page in the volatile memory and stores the
image data that was partially stored in the volatile memory
and the remaining image data in the nonvolatile memory
when the total size of the image data stored in the volatile
memory exceeds a predefined threshold value during the stor-
ing process.

4. The information processing device according to claim 1,
wherein the display image storage processing circuit deter-
mines an area where the display image is specified as the
display image for a target page that should be stored in the
volatile memory in accordance with user operation on the
screen to be displayed and specifies the display image for the
page whose layout position is set within the determined area
as the display image that should be stored in the volatile
memory.

5. The information processing device according to claim 4,
wherein the display image storage processing circuit stores
the determined area in the nonvolatile storage area associated
with the user who performed the user operation and specifies
the display image for the page whose layout position is set
within the stored area associated with the user who performs
user operation on another screen to be displayed as the display
image for the target page in specifying the display image for
the target page that should be stored in the volatile memory
among the display images whose layout positions are set in
the other screen to be displayed.

6. An image processing system comprising:

the information processing device of claim 1; and

the image processing apparatus.

7. A method of controlling an information processing
device that is separate from an image processing apparatus
and which controls operation of the image processing appa-
ratus, the image processing device including a display, a
volatile memory, and a nonvolatile memory, the method com-
prising:

acquiring, by an image data acquisition circuit of the infor-

mation processing device, image data processed by the
image processing apparatus for each page;

comparing, by an image data storage processing circuit of

the information processing device, the image data
acquired by the image data acquisition circuit for each
page with image data already stored in the volatile
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memory to determine whether to store the image data
acquired by the image data acquisition circuit for each
page in the volatile memory or in the nonvolatile
memory;
generating, by a display image generating circuit of the
information processing device, a display image to be
displayed on the display based on the image data for
each page stored in either the volatile memory or the
nonvolatile memory;
controlling, by a display image output controlling circuit of
the information processing device, the display to display
the display image generated by the display image gen-
erating circuit; and
storing, by a display image storage processing circuit of the
information processing device, the display image gen-
erated by the display image generating circuit in the
memory that stores the image data for the page corre-
sponding to the display image, wherein
the controlling of the display to display the display image
includes:
detecting an area of a screen to be displayed on the
display in which a layout position of the display
image that should be displayed on the display is set,
acquiring the display image stored in the volatile
memory,
drawing the display image of the page whose layout
position is set within the detected area, and
controlling the display to display the drawn display
image, and
the comparing of the image data includes:
specifying the display image of a page that should be
stored in the volatile memory among the display
images stored in the nonvolatile memory,
storing the specified display image in the volatile
memory, and
deleting the display image for another page in the vola-
tile memory when the display image for the other
page is stored in both the volatile memory and the
nonvolatile memory.
8. A non-transitory, computer-readable recording medium
storing a program that, when executed by an information
processing device that is separate from an image processing
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apparatus and which controls operation of the image process-
ing apparatus the image processing device including process-
ing circuitry, a display, a volatile memory, and a nonvolatile
memory, causes the information processing device to perform
a method, the method comprising:
acquiring image data processed by the image processing
apparatus for each page;
comparing the image data for each page with image data
already stored in the volatile memory to determine
whether to store the image data for each page in the
volatile memory or in the nonvolatile memory;
generating by a display image generating circuit a display
image to be displayed on the display based on the image
data for each page stored in either the volatile memory or
the nonvolatile memory;
controlling the display to display the display image gener-
ated by the display image generating circuit; and
storing the display image in the memory that stores the
image data for the page corresponding to the display
image, wherein
the controlling of the display to display the display image
includes:
detecting an area of a screen to be displayed on the
display in which a layout position of the display
image that should be displayed on the display is set,
acquiring the display image stored in the volatile
memory,
drawing the display image of the page whose layout
position is set within the detected area, and
controlling the display to display the drawn display
image, and
the comparing of the image data includes:
specifying the display image of a page that should be
stored in the volatile memory among the display
images stored in the nonvolatile memory,
storing the specified display image in the volatile
memory, and
deleting the display image for another page in the vola-
tile memory when the display image for the other
page is stored in both the volatile memory and the
nonvolatile memory.
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